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Abstract of JP2003067974 

PROBLEM TO BE SOLVED: To provide a phase change optical recording medium which has a high erasure rate at 
high linear speeds and is excellent in OW cycle property and environment protection. 

SOLUTION* In a phase change optical recording medium which has multilayers containing at least a protection layer 
and a recording layer formed on a base plate to record and erase information using a reversible phase change 
between a crystalline and amorphous phases of a recording layer, the protection layer consists of films mainly 
containing an oxide. Especially, the protection layer facing either one surface of the recording layer is made of a film 
containing an oxide of Ta, or of aluminum and at least one or more kinds of carbide. 
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m>&mfr*>ts.zm&m-'&mm2 2, *5£#, ?g-«f8 20 

D» : ISMblfc, g<b«& 

^<D»^gc^snss?^©5 0 o-ctc*5tts^figa 

ftI^M-H-3 0 OKJ/mo 1 \HTX-$>2>Z\tW 
»SL<. <k0ffSL<fi-4 0 0KJ/mo 1 £TF, 
HJ'»*L<«-5 0 OKJ/mo JMfc 
Wfctt, Sn. In, Cr, Ta, Ti. Si, Zr. 
A 1 , Hf, MgCHW 1 «£U<Dgtfb$ja<#£ L 
5 0 0"CiCfett-5^aiX^;i/^-Sr-3 0 OK 

j/mo i j^Tt-rscit-c. tBsat^asw^ws 30 

SOSfbitLTB, Z r , Si. T i . Ta', A 1 . ' 
Mn, Hf, V, Cr, Be. Ce, Sm. Mo, Nb 

<ZH>-rn*»— 8^±©#Ht:!8j#$?£L^„ STi. dp© 

gfbWi, Nb, La, Ce, Zr, Ca, Hf, C 
r, Th. Sc. Be. V, B. In, Ba. Li. G 
a. Mn. Si. Ta. Ti. Mg, Al W>-?tlfr— 

teatfa±-r& ens. »fsg^sn-5^s 

^L<«^©ffll^«6 o 0 < C«±©^»*W*L<. 
±0»SL<B6 6 OtTSt). Il:!lf$l<tt8 5 0 
"C&UTifcS. *^WlC«Mg. Al. Ge, Ag. A 
u, Cu. Ni. Co, Hf. Zr. Pt. Ti. C 
r. Ta. W&Z/cn£cD£&;Wf£ Ll>. &JSS^L< 
^&£^W£tr£ t). fBSJl.fc«gUI<D|lfl<D 

?snt4a<£{bL. sfi©$»£#ft±t-£t>tf>£#;t£n 
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[0 0 3 3] itl^W^-, Jg-#SJf StfUfcTS-S 

£t±©gMb«5<hTiBD i pa^scrns 1 mu±<Dytm 

t 1 8£U:CD&Jg<7>jg£Bi©D 1 PW^MttD 1 P/ 
(SMb$l + Ap) ©^EJHfcT5%«±~7 OXfiiTt-T 
S£<ha<J?*L<. «fcOjf?£L<«l 0 96£U:~5 0% 

HKS?$L<tel 5%£LL~4 0%T3&S. 
Dlp:£Hb4fc, gfblfc 

D 1 i¥cD-£*ra# 7 Omo 1 %£>S*.S <hBI©t8g«& 
(k) ^<&0, £9!ga<lKfc^Tffi£YbfttB& 

LTS§ue«rm>st< as. 
[0034] &«^l &m 

£L<te£&/ ( «M+Dlf) +^JS^L<«^ 
&) ©*;UfcT?0. 1 %&Lt~2 5%£TF*W£L<. 
<tO»*L<«0. 4%«±~2 0 96T&0. MfCiff* 
L<tt0. 8%i^±~l 0%T*-5o &S^L<te£& 
CO^ril#2 5m o 1 %£jS;LS<»:ffll©iBS&& (k) 

[0 0 3 5] IB&B2 3 Ge S bTe3R»B|. I 

n S b T e «»IR^<OpIjS»Wffi^b*W-r5l!i&€effl-r 
5:t*«TS5^, Ge, SbSOtTeO^, &SV> 

«d©^*±B!c^<h-rs^*^ffl-rs c: taw* l 

JgfiTrs. tBSB<i±tB«^B£«LTJgfirrs*K«fc 

ft*b#ct9¥<iifT-r-5o fB&atLT. GeSbTe 
&»J&, I n S b T e £»BM§;£tefli-r-5*a<T#S 
*t. GeSbTe ^SIKWi^ft^btt^^fiJc^^tao 
Te^SfcJ6±IB«g[g*Wr-5*%Bjroffi^b3felBg 
«f#©fB&B t LT#iC»* LV>. 
[0 0 3 6] Sit® 2 5f*A l^tAg^f©ffiffl 

[0037] ±ibs-. ^-«^a«tBSS*«s[-rs 

iiafSr#«LTS®taS KigtrTS. 
[0 0 3 8] *58BJTtt. ±)2B©«3i©te. 

m. &swa, ^-«gigro*.ic*^w<D«^s:ffiffl 

[0 0 3 9] fiUWSg-, m-«»Ji, iBSB. £#tB 
HDC^-^ft, RFW'^ft, 

[0 0 4 0] £<=,(;:. cneroBSr^fiELfe^. -g-<75± 

[00413 *ftw<D&mm\m&rftmf¥$:m\z 
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CO.Q 4 2] 

immm) sir. *&wzmmm\zm'3%2 t>\zmimz 

[0 0 4 3] (HfflitHJ 1 , It&m 1 ) ttTCSti 5 K 
LT. H3(C^-r«fc5^«ii<Dffi^b3ttB&««(**S!jfi 
bfc.J). 7 /zm<DtI©P£ 1 . 4(imtf7fTMl/ 
£#U^-#*-hS!i©y-<X*tt©*fi3 l±CTa 
2 0 5 tS i Ca>£>&-5Sfi-#gJi3 2 (K» : 1 0 0 n '<> 
m) aiOsf-Yy r-tS i Cf-7y h iKDWm 
RFX/W*U>yt::J:0(£BILfc. GeiS 
b2Te5*^«CSfBSS3 3 (RJP : 2 0nm) Be 
2S hi7 e&&$— h©DCX/t7^U >>/fC t t 
OfiKIlfe. Se.l:Ta20 5 iS i C*^?Jcsm-«S 
S3 4 (mm : 2 0 nm) £T a205^~y y h i: S i 

fc. £©tg, SW135iLTAl-3wt«Cr^ 
R (MJP : 1 5 0nm) *Mf8.Vtz. d«)±^, 
-H36t LT!fc*1-*§l8^b«Sg£ 1 0 Mm©i?*-fC^ 20 

CO 0 4 4] eA±©«k5J&«lii-C«S»^fig©iS©Ta 
205^-y-y hSA/f7-i:S i 0.9— fy hlSA/t^ 
-«it*^{b$-fr-5ClifC«k0 S iCOtti*«l~7 

o m o i % <Dm.j£<Dfcmm*m-tz>mmtytu&mto-* 

*&V^ff«a (S i CtflOmo 1 %) SftSffiJE 

co 04 5] (mmm2) m-Rmmon 

J&#£T i O2, Z r O2. A 1 2O3. S i O2. Z n 30 
O, I n 2 03> Sn02, Nb 2 Os. GeOtL, Si 

ra*o*tfeT««fl:*ia««t»*fp«ufc. can 
c 0 0 4 6 ] mmm 3 > sg-«as» sg^#gji 
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*fi!c#£Ta20s<!:U asiO<&<h LIT i C. A 1 4C3. 
ZrC, MnC2. Hf C, VC, C r3C 2 , Be2C. 
CeCj, SmC2, MojC, Nb!C$l Omo US 

CO 0 4 7] (XffiffU) ss-«ss. 
fi£»*Ta205il/. Ssira#)<hLTNb2N. A 1 N. 
LaN. CeN, ZrN, C a3N2. HfN, CrN, 
Mg3N2, TIN. ScN, Be3N2, VN, BN. L 
i3N. GaN. Mn4N. S iN, GeNJIOmol 

C0 0 4 8] <*^W5) Sg-«fgJI©£fi£#«:Ta2 
Os-fcL, SiD^t LTS iCSlOmol %3xiaLT 
JgfijcU Slz:«SII£ZnS-2 Omo 1 %S iOzf 

C0 0 4 9] (««|6) ^-«il*ZnS-2 0m 
o 1 %S i 02-e^fiKL, SgH#gUl0>£fiJc#£Ta2O 
5<fcL. 8s}J0$>ch ITS i C£ 1 Omo 1 %j&})0LTJg 
jftbfcO*!*. HUM 1 tra«©^rftT?ffi^t3ttB»fflE 
**fPSLfc. 

c 0 0 5 0 3 mmm 7 > ss±©k^h*k»s 

(RJ* : 1 5 0 nm) . Sg-#RJi (RJP : 2 0 n 
m) . fESJf (RJV : 2 0 nm) . gzigM mm : 
lOOnm) tl, d©±(C0. 1 mmfflft|n-H 

c o o 5 i ] mmm 1 ~ 7 »=*^T**«-k:»aipb&« 

fcfe. ^fb^jco 5 0 o < C(c«it««qi^g Ax^;^ 

1 tSf. 
Co 0 5 2] 



SiC 


-68 


Nb 2 N 


-388 


! BN 


-360 


TiC 


-175 


AIN 


-470 


Li 3 N 


-154 


AI 4 C 3 


-62 


LaN 


-431 


GaN 


-38 


ZrC 


-190 


CeN 


-468 


Mn 4 N 


-151 


MnC 2 


-273 


ZrN 


-583 


SiN 


-243 


HfC 


-225 


Ca 3 N 2 


-280 






VC 


-146 


HfN 


-604 






Cr 3 C 2 


-50 


CrN 


-119 






Be 2 C 


-108 


Mg 3 N 2 


-305 






CeC 2 


-55 


TIN 


-528 






SmC 2 


-48 


ScN 


-469 






Mo 2 C 


-47 


Be 3 N 2 


-442 






Nb 2 C 


-185 


VN 


-298 







[kJ/molC] [kJ/molN 2 ] [kJ/mol N 2 ] 

(Jfc£OT2) SkTizm-T^izLX, 0 3fc*-r<fc5fr so tt&©«&{fcftiE»8*#£«jtL&. 0. 



7 «m©i» 
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f^.^^ttOSfi3 l±KZnSiS i Oifrt>ts.Z>& 
— &SUI3'2 (J&JP : lOOnm) $ZnS-20rao 

1 % s i o 2 ^-y>> hfflRF^^^U >jfCJ:l)jft 
Kbit., Ge2S b2Te5*^^C-5fBSS3 3 

(if : 2 0 nm) £G e2S b2T es^fe:* — f v h 

S3 4£LTZ nS-fcS i 02*^f«tSK (Mi? : 2 0 
nm) £Z n S-2 Omo 1 %S i 02^— y<y h©R 

tLTA 1 -3wt %C r&<&m (BIJP : 150 nm) 

BMfc#St£ 1 0 /im<75^*fc^fiELTffi^{k^fB®«E«: 

[o o 5 3] nmMi~6Rzfiit&mi. zomtvcyt 
mmm^mmn±mmiz± -^ix, mm& 6 m/ s 

e c 3 6 8 0 nm©iSS©U- tf-tf 

-A (*f^lU>XNA:0. 5 5) *10mW©iST 

6m/secT0. 6/im©fiS07tJl/7rXV-^ 
£K&Lfc (E®fcT«>^: 1. 2/im) „ C©8B&» 

iH/t^-^dg/BU ^/t^XA?- (P.off) iJJ: 
Zfm£.W- (Pr) SrlmW. Sfe. tf— ^/1"7-C0 
SS5fl'ns, t7/tM©ltt3 3nsi:bfc. #h 
A/1»7- (Pb) *5mWiLTfcf— tnv— (Pp) 
£^KSti-7^;i/:7rXV-^£3B&U CNR« 
.t&5P p£&ilP p (Ppo) iLfc. JlcK. P b = 
5mW, Pp = PpotbT7^77XV- ^£IBg* 30 

U— tf-A9-£«ilP b (Pbo) il/fc. Jfcfc, P 
p* (Ppo- 1) raW, Pb£ (Pbo- 1) mWtL 
T7t^77XY-^ (V-*g:0. 6 ^m) £fBS 
U (Pbo-D mWOI/-1f-Ti4t5. £©13 
b7y^Sfci) 2 OBfT&^fc («T, £ 

[0 0 5 4] *JMft«SL&h5v*K:*fLT. *§tj££ 40 
6ra/sect?0. 6/im</)gS©7 : E^77X'r-^ 
SPr=l mW, Poff=lmW. Pp = Ppo, P b = 
Pbo©U- y 5 -/t«7-7?tBSUfc (tB&fcfy^: 1. 

2 Mm) . dOE&V-i'^a^cOiSjtfg. m*/t«7- 

[0055] i <D&&®mmf8.<D+)->7)ittt®t 

mi (S iC^tlOmo 1%) . it®«HJ2(0lr>7 p ;P 
OtB*^©^tt#ttSr0 5fC*-T. TazOsiS i C 



1*182 0 0 3-6 7 9 7 4 
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PMA^SjJcJ&fc. H5*>S#58W»#$JlT«:lt&01J 

\zit-<xmmmmmu— !f-t-Agsd (=a/n 

A) . «S^«*vi:L&<i:iriCcl/v<l. 5X10-7 
s ©®«) tr*3^TiiS^^*^^#en-5 Z. £&t>fr 

[0 0 5 6] Sfc, ©S i C^W»1 0%W-t7 

>^Rt;*iSOT2«a-t)->7 p ;KZ)iSji«l 2m/sf 
»^*^coiB!i^iigm*^2C^-r. 2 gKfc^t 
LTttTa. A 1 » Ti, Zr, Si, N b ©g^fc$)j&t 
4#fr«fSL<. COTtpTfc. Ta, A 1 CDmtV3&ft\Z 

R±Ut*z.lzlMfrto*. *J60»J3<D&tr>:/;KD 
mmm 1 2 m/ s -crois^rosi^igm** 3 ir^-r 
(^3fc«. 5SjJ60U©s i c^*f»i o%co-y->^;u 

■s) . m#itbT«s 1. Ti, Nb<nmtmm\z 

[0 0 5 7] 
[*2] 





I 




fdBl 


Ta 2 0 5 


29 I 


TiO z 


26 


ZrO z 


26 


Al 2 0 3 


27 


Si0 2 


26 


Nb 2 O s 


26 


ZnO 


25 


ln 2 0 3 


25 


Sn0 2 


25 


GeO 


25 


(12m/s) 


mm 


IB** 




CdB] 


SiC 


29 


TiC 


28 


Ai 4 c 3 


26 


ZrC 


27„ 


MnC 2 


26 


HfC 


25 


I VC 


26 


Cr 3 C 2 


26 


Be 2 C 


25 


CeC 2 


26 


SmC 2 


25 


Mo 2 C 


25 


Nb 2 C 


28 


(12m/s) 



i 
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-t-Ag^d (=A/NA) . SISi&vtLfctt 

cd/v<i. sx i o-is<Dmmiz&^T&^m£ 

[0 0 5 8] m-*>7MzmsX. Pr = lm 

W. Poff=lmW, Pp = Ppo, Pb = Pbo©U- 
■tf— T?0. eumWl^OT^^rXT-^ 

(fBStr-^^: 1. 2 Mm) tl. 6«m©S*®7t 
^77X7- # (Eglf-vf : 3. 2 Mm) 10 
3S2lc:fE& /X— h : OW) t^OW^i';!/ 

[0 0 5 9] £<=>(;!. |^i;-t)>^M8 St:. 9 5 96R 

H©iti:2 5 o^«#-r^iD5is«st»?&fT/«corc 

*&m~6©&*©1f>y;wm&0ijl. 2 K 
[0 0 6 0] mmM7 V)D->7MZ-D^T. IBS 

zmmzn, mmn^mmmm»tLxmm^mx 

[oo6i] mmm8) rtk^-tjcsklt. 03 
\zm?£vK.mm<Dmwtftm&mft*mmLtc. 0. 

7 MmOT«CDj»€rl. 4 Mmfcf v^-C^fi£L-fc#'J 
#*-hSOf-fX^««Sfi3 l±lCTa205<i:S i 
CtSi 02*^^*m— *»S 3 2 (jRJV : 1 0 0 n 
m) £T azOs^-y-y H±tS i C#*5M3«ktfS i O 

bfc. GesS b2Te5>£>&£ie@Ui3 3 30 

(J&/P:2 0nm) £G e 2 S b 2 T e v h 

©DCX/1>y;*U ^(CiOi&BILfc. $f>tCTa205 
tSiCiS i02*^)5;5lr{fiI3 4 (Kff : 2 

0 nm) £T a 2 05^— Vv Y±.\ZS i C*MeM3 < =ktfS 

1 O2^*C0-a-TRF^yt>yi5"J >yr-SCit<i:0 
J&KLfc. I9tl3 5 £ LTA 1 - 3w t %C 
r-Bi&m mm: 150nm) ZfefoVtc. £<Z>JblC. 

- H 3 6 tLTMSlSftffil* 1 OMmWJP 

[0 0 6 2] R±©«fc5&«iiT#SJf Jgfi£(0®<DTa «» 
lOsf-Vy hJiCOS i C«»tS i 02*m<Z)»££ 

ft 3 it* c t iz «k d v>mi$.<D&mm * mr z mmt 
[0 0 6 3] mmmv) m-umm. 

m?>S i O2©f^t)0tCZ r O2. &-5>t^ttT i O2, * 

•5t,i«Th02, $>-5UteLi20. *-5W;iNa20. 

&-5<^teK20, *-5Vi«Ba02. WWJZnO, & 

<5t,>teB203, »5W4SrO. &-5W;tIn203, * 

SWHfOj, *5WiSnO2«tl^ni0mol 

S i C©^Wft£3 Omo 1 JStL-fcdi: so 

1 
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[0064] mmmi o) sg-fiy£m£s i c£3 o 

mo 136. S i O2* 1 Omo 1 %^#LfcTa205t 
U S-ffiiSIi&ZnS-2 Omo 1 96 S i 02T^ 

[0 0 6 5] mmil 1) S-ffiSlSZnS-2 0 
mo 1 96S i 02tlx, Szi&SJISrS i C£3 Omo 
1 96. S i O2* 1 Omo 1 !KtflLtT a205T)gfiK 
LfcRfl-te, *ffi0d8<hl^#»*&Tffl&<fcfttB©iif*: 

[0066] (snisetj 1 2 ) m&tvmB&MZKmm 

mm : 1 0 0 nm) . $B-«f6JB (jRJP : 2 0 n 
m) . fB@€ (gup : 2 0 nm) . SS~«SJ1 (BUS : 
lOOnm) tl/. ^.©±1C0. ImmOftSa- hS 

[0067] mmm 8 ~ 1 1 ©fflgfls>tfasj«#<£8J8i 

ftSKftUS LTiB&«©8J»!*Silfl;£fT ft^ fc. 

[0 0 6 8] ^IC, GMiefeAftSttfcttttOh?? 
i^±1C. i^j^at6m/s e cTO. 6 MmCDg^WT^E 
;i-7 7X7-^*iBSHfc OEftlfy^: 1. 2 m 
m) . £<DtHgfc<£>&. m4\Z7rC?&of2.-*7;\)\,Z.&tf 

- (Poff) *3«fc^f?^'7— (Pr) SlraW, * 
fe. tf— ^/^-roHSrS 0 n s, 3 
3nstLfc. (Pb) S5mWiLT 
fc!-^y?9- (Pp) SM*t7tf77X7-^S 

ibsu cNR^a^tTi-sp p^sisp p (pp 0 ) 

£Lfc. ^IC, Pb=5mW. P p = P pot LT7t 

b. ^*^*ift^<t/ e C-5W—1f-/t , 7-<&SjgP b (P 
bo) tLfc. J^lw. PpSr (Ppo-1) mW, PbSr 
(Pbo-1) mWiLT7 ; t;i'7 7^7-^ (V-^ 
g:0. 6Mm)*|BSb. (Pbii-1) mWBl/- 

omfT^ofc. 

[0 0 6 9] *P^kfiO.SLfch7>y^fC*fLT. Pb = 
PbomWiLT. 8Sg6m/s e cTTt^?^ 
"7 — 9 (V-i7g:0. 6 Mm) SrSSL, CNR©IB 
(Pp) (ttT/^-^-^tl*^) S: 

S«6m/secT0. 6 (1010^07^77X7 

— f*Pr=lmW, Poff=lmW. Pp = Ppo. P 
b = Pbo©U— tf-/t>7-TtBSL, (ffigtf-y^ 1 : 

i. 2 Mm) . z\<D$m-?-?&m*<n&mm. «*/t 



(10) 
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co.a7o] it^m kdt a205<D?KD&mm* ^t&w 

lOSiC^l Omo i %<$mm*tzT aiOs&mm. 
Rtf3£8S0J8<DS i C, SiO2^10mol%tW 

fitter azos&mm&m'tz&vy-fJi'CDrty-x- 

3 0 d Bt&t>*&&&&*<D*)'>7)l'<D9&mt&m. (P 

th) tLTjzmLtzo mmmivs i c^m&s&zt 

[0 0 7 1] S i CtS i Oj<0ttJ«ttra*frT?fiK«U 

^jKDmik&mfefr &mmm® ( tf- tr- as * 

d (= A/NA) % 8S«^vtUci:t[:d/v< 
1 . 5 X 1 0 -? s com«) fc«3l^Tlt««^ifc^TifiSli 

6 d t Amfrtb % tot. 

[0 0 7 2] 
[*4] 





SiC 


SiO z 


Pth 




fnnoK] 


[mo«] 






0 


0 


10.3 




5 


0 


9.7 


mm^^-2 


10 


0 


9.3 


HJ6W8-1 


10 


5 


9.1 




10 


10 


8.7 




10 


20 


8.3 > 


mmms-A 


10 


30 


8.0 \ 




10 


40 


7.5 


*tfc«8-6 


20 


10 


8.4 


HJ6«8-7 


30 


10 


8.5 


*fifi«!8— 8 


40 


10 


8.8 


£Jfi0!8-9 


50 


10 


9.7 



um^nu-sit. mmm 9 <Ds§m&m s fr^-r. «5 

fc43t>T, ©. O. AitZrtl^ftimmm&T azOs- 
3 Omo 1 %S i C&SSKJt^l. 5mWK±, 0. 
5~1. 5mW. 0. 1~0. 5mW.£U:iiS<^;r 

(km. *a»MMsa«2. sxioskg/c 

ifit>iflZ>. mz. Si. Zr, Ti. Hf, I n©HMfc 

to&mmL1z£&\z&mfy±<DMm&*.$i<*z.i:ii<m* 

<S«(U— tf-tT-AS*d (= A/NA) . 
v<?:Lfct^»Cd/v<l. 5X10-'sOiS«)i:*3 
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[0 0 7 3] 
[S5] 











ttJt 


[W/mK] 


(xlO°) 
Ckff/cm 2 ] 


EftM 

WIS 


0ICI2 


LOO 


0.38 






-i AO 

1.88 


1.34 




1 IUg 


O.Z8 


1.75 




1 1 IV-* 2 


ft 1 n 


1 Al 




Li 2 0 






b 


Na 2 0 






0 


K 2 6 






0 


BaO 






0 


ZnO 




1.33 


0 


B 2 0 3 






0 


SrO 






0 


~Hf0 2 






@ 


ln 2 0 3 






© 


SnO a 


17.16 


2.13 


A 



^-y->7 p ;PtMbT, P r = 1 raW, Pof f= 1 
mW, Pp = Ppo, P b = P boCOU— tf— /t«7— T 

0. e/imcfi^coTt^rx-?-^ (tastf^ : 

1. 2 wm) roy^f h*-M*— 7-f h (DOW) •*)■ 
1 hSrff&o *«SM 8 — 1 1 

[0 0 7 4] S^C. mC-*)->^)^8 5"C, 95%R 
H<D^«1C2 5 0^W«?¥-r*J!JD^»«Hl»*fT^ofc 
8 ~ 1 1 e>V>?Mtit&W 1 , 2 

[0075] mmmi 2<w>-f)\,\z-?^x, is 

40 [0 0 7 6] mm&ll 3) ^Tiz^t^oizLX. m 

0. 7 MmCOliWffi* 1. 4ftmt:2/fTMLfe!tfJ 
fl-tf^-hK^-f X^tt»S«3 l-LfCTajOsi 
S i Crt^fc-SSg— &mm3 2 : 1 0 0 nm) £ 

TajOs^-y-y htS i C^-yyhiC^RFX 
/t-y^'J>yiC«fcDfi£MLfc. Z.<D'&, GezSbzTe 
5^<=.fc-5fBgUI3 3 If :2 0nm) SGejSb! 
T e&&5>-fy hODC^A ^ "J >^lci OfiSK 
Lit. 5efCTa205tS i C^e^t-sm— «SS3 4 
so (^JP : 2 0 nm) *Ta20s^-y>y htS i C^- 
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<D&..KMm3 5fcLTA 1 -3wt %C r (18 
IP: 150nm) SrJgJifcLfc. Z\V>±\Z. fiSSn- hS 
3 6 iiVT%n&m<tm%Z 1 0 /xmWjP^KJBfiKLT 

gJ£j£©IS. Ta205^— y-y hiS iC^- Yyb<D 
7t»7-£iWffllL.TS i CW^a^l Omo 1 %LL 
ft. 

coo77] &mmi 4) t&-#$g, *5«fc^-« 

®@OTTa2O5«)f^fc01CZ nO, IruCOXteTeO 
3tf2&fflt#£f£SSL-*:. 

[0078] (mmm 1 5) ?g-#®«, *5«ktfsg-& 

SS©Ta2Os©^t)0trS i N. S i O2. T I O2, 
AI2O3, SnO2XISMg0iUfcutE^H MM 

mi 3 tmm<D3>&-cmmtyt%&mmfr*ft8iLrz. 
[0079] (mmm 1 6 > gtsa 1 3 tpg^fc^sn? 

Ta20s^— y-y htS i C^— y-y h©/1 r 7— S: 

iww lt«* <offifi)c«)«^e tufc. 
[0080] gumi 1 7 > m-umm, 

mm<DS i C<DRt>0lZT i . Zr, Hf, Nb, C 
r. Zn, In, Sn, Bi, X\ZT e rog|{t#J<ZH>f 
na>£l Omo 1 %^#*1irfcCli:et^tt, 1 3 

[0081] oemm 1 8 ) m-umm, 

mme>S i CWfttoOlCTa. Ti, Al. Zr, M 
n, Hf, Si. V, Cr. Be. Ce, Sm. Mo. 
XttNbOlltffittOfrvraftMfel Omo 1 

[0 0 8 2] (*J6CT 1 9 ) |g-#iSJf , *5<ktf|g-« 
SS«)S i C<£>ftb9lCTa. Nb, Al, La. C 
e. Zr. Ca. Hf. Cr, Mg, Th, Ti, S 
c. Be, V, B. In, Ba, Li, Ga. Mn. X 
I2S I OSftttOlrVi-ftfti* 1 Omo 1 X^ftZttZ. 

tew*, mmmi 3£m#©:#»T?tt*te3fcBst«s# 

[0 0 8 3] 13-15 <D*§£fl:3£S2»«H*:*IO 

[0 0 8 4] Jfcfc. eftJief§JfcfcS-frfcmi«ah7y 
2r±K. ilg6m/sec. IBStf-y^ : 1. 2//m 

18. K4tr^-r«fc3^^7/tJUX?&f*J!niLfcU-1f-^ 
BJS/t^-Vfc&fflU ^-7/t;PX/f7- (Polf) *5<fc 
tffi£/f7- (Pr) * 1 raW, tf— i/rtV-<D 

"fflSr 5 0ns. ^AOI/XOffitt 33nsi Lfc. /W 
7X/t9- (Pb) £5mW<£:LTfc!— >?/V7— (P 
p) £aHfc£-ti-7^:7 7XV-££fe&L. cnr«« 
Pp£®2iPp (Ppo) <hL*:„ -AiZ, P 
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b = 5mW. Pp = PpotlT7t;i'77XV-i7$ 
IS&L. a/rro/X^-roU— tf-t-ASrRgltLTTt 
;P7rX-?-*£t8* (*SiMt) Life. £©p#, tH*fJ 

*f-/v7-&mmpb (Pbo) t 

Lfc. S^l:. Siift 6 m/ s e c , IBStT-y^ : 1. 
2 tfm»*fl=T7t*7rX7- ££P r = 1 mW, P 
of f= 1 mW, Pp = Ppo. P b = P boOU— If— A 

d c mam ^m±m^m <t l 

fc. m&mi 3, 1 4©«;MB*^©^£i!gm£3?6K 

*-r. mm£.i&& fii^j^-*«- 3ookj/mo 1 
£tT'Ciis^^*^#en.5ci£*^^-5. mm 
m i 3 , is ©&**8*^<DiH5&!3S£3t 7 £*-r. m 

fcmm&3 0W/mKJWTTiS(/^H*^#e.n-5Cl£ 
S^K, ^6, 7*-&*5-li--5£Ta205«g 
JfMfefiKgfiX*;^-;^- 3 0 0 k J /mo 1 «TT*> 
20 Oi!ftfiW3 0W/mKKTT*0. 



[0 0 8 5] 
[«6] 





SUB 


mm±m 

[kJ/mol] 




Sttftha 


Ta 2 O s 


-681 


33 


3SWH14 


ZnO 
ln 2 0 3 


-543 


32 


-454 


28 


Te0 2 


-203 


13 



(6m/s) 

[^7] 





sn 




***** 






BV/mK] 


TdBl 


**0i13 


Ta 2 0 6 


13 


33 




SiO a 


1.4 


35 




SiN 


1.6 


32 


«S«15 


TiO z 


6.3 


30 




Sn0 2 


17 


29 




Al 2 0 3 


30 


27 




MgO 


34 


15 



(6m/s) 



[0 0 8 6] l2Sg*iK^l:$-a-fcm«©h7-y 
^±tc. iSlj^g 6 m/ s e c , |2®tf-y^ : 1. 2(im 
so W&tt-rT^^rXV-^^&L*:. C©I2SCD 
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8@n2->£tefflU *y/VVXM— (Poff) *5«fc 
lfn£.nv— (Pr) SlmW, tT-^A^-cT) 
(g& 5 0 n s . *7/Vl<7.<DU\t 3 3 n s <t Lfc. /"W 

(Pb) *5mWttTtT— i?/*<7— (P 
p) Sr^-fk^'ta-T'^^^rT.T-^SfeSkL, CNR*< 
&*<hft5Pp£«iIPp (Ppo) tLfc. WZ. P 
b = 5mW. Pp = PpotbT7 : E^77X-7-i'* 

/«t£U— tf-AW-SrgjSP b (Pbo) tLfc. £ £ 
K. 8M6m/sec, fBSfcf-y? : 1. 
#T7 : EJI'77^?-i?*Pr = lmW 1 Poff= 1 m 
W, Pp = Ppo, Pb=Pbo©U- tf-/1>7-TtB& 

1 'J 7 D CS4$i UT, DC 

i 6 ©i^is*o^ft#tt*a 8 c^-r. 20 

[0 0 8 7] 



sicM 

[mol*] 


[dB] 


0 


33 


2 


33 


5 


33 


10 


33 


20 


; 31 _ 


30 


30 


50 


29 


60 


28 


80 


26 



(6m/s) 



2ZIZ, fs]1f>7 f ';KC*f LT. P r = 1 mW. Poff = 
IraW. P p = P po. P b = Pbo©U— tf— /X>7— T 

0. 6 (imOfS©?^?^^-^ (fESe-y^: 

1. 2#m) ©y-f Ui7 h:*— A*— h (DOW) If « 
-f^^TXh, 8 5t:, 9 5%RH0DS^tC2 5 

£S0U 16—19 Qttfctt. ftfctt. ^k^*U0xfc«S 

[0 0 8 8] (*Jfi0tJ2O) ttTCSti^lClT, 0 
0. 7 *im<£>ifSCD8l£ i . 4/tme7fT)gfiELft# l J 
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7 2 (ggff : 1 0 0 nm) *T azOs^-y-v h. Si 
C9—fy hRltViP-Yy ht<t>mt%RFXrty?V 
>{/\Z&0f$MLtz. c©8« Ge 2 Sb!Te!*»f.& 
•5IBSS7 3 (SSf : 2 0nm) ^GejSbiTes^ 

«®B 7 4 (J&JP : 2 0 nm) £T azOs^— y 
•yh, S i C^-y-y hSCAV^-y>y R©^RF 

VTA 1 - 3w t %C r&&m (IKJP : 1 5 0 nm) £ 

[0 0 8 9] J^±<D£5&«^TGUgJI^fi£<Z>f£<aT a 
20s^-y>y h#AA"7-> S i CZ-f y 
—RZfW9-?y h&AA"7 — <r>\t*mtZik2>Z\}i\Z 

[0 0 9 0] (SiJfi0iJ2 1) £ATC^-TJ;-5tcLT. S 

0. 7 Mm£>i|ScD}8£ 1 . 4 umtf-y^T^Lfc#"J 
;*7-#*-hSJro7^X*1*©gfc7 l±IC^-«S[g 
7 2 mm : 1 0 0 nm) *Tfc<»mW\*->? y K 
S i Cf>—?y YRXPN^ — fy V tcO^R FX/Vy 

[0 0 9 1] m.KM$->?y Y : TeOi, I n2C«3. 
ZnO, Ta205. S 102, A 1 2O3 

Ge 2 S b2Te 5 *>€>/iSgBSS7 3 (&JP : 
2 0nm) *Ge2S b2Tes^^- fy hCDCX 
Av^'J>y^ck0fi)cKbfco StC^-»^e7 4 (US 
JP: 2 0 nm) &flltt£ftKlfc. 
t&. 5WS7 5tlTAl -3wt«Cr^M (Bl 
: 1 5 0 nm) SJgfijcLfc. 

[0 0 9 2] fel±OJ;5^jgT«aH^fi£OBR©^ 
^-y<y h&A/'W-, S i CZ-fy hiSA/^- 
&XFN9-fy b&Artv-<z>it&mt2it2>z\tiz£. 
0. &{fc#> : iStft«9 : temv^VVc-Cl 0:29: 1 CD 

[0093] gkikm 2 2 ) etTc^-r«fc ? k lt, m 
7 iz*T&5tt.mme>m&ityt$&mm&&Mmi>rz. 

0. 7wm<Ci©|$l. 4 Mmfc^^TJ£fiJcLjfc#'J 

*-^-hM<oy-<x^«»sffi7 1 _hfcSfi-#®Ji 

7 2 (BIJ?: lOOnm) triUKLfc. £©?g-#SJI 
00fiKM«Ta2O 5 ^-y<y YRZfS i C^-y>y h±tC 
5mmx 5mmx 3mmOA^$<OTfB©^JS?-y y* 

[0 0 9 4] ^IfL<a&4f7^: Sn, Pd, M 
g. A 1 , Ag. Au, Zr, Ti, Cr, W, AIT 
i 

Ge 2 S b2Te 5 *^^:SIB&S7 3 (MJP : 
2 0nm) £Ge2S b2Tes^^— fy hCDDCX 
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iP: 2 0nm) £±i£<a$g-#©Jl£ra«& 5 ?®:£ffl^ 
TiSSSLfc. K»®7 5£VTA 1 -3w t % 

Cr^I mm : 1 5 0 nm) ijgfifcbfc. 

coo9 5] &L-t<n£5umm-c&mmmf&.e>fc<oT a 
h&A/t?-. s i c*-y>y h&A/t? 

-tt^^k^-a-. MK. Ta20 5 ^-y>y hfttfS i c 
9-fy h±cD&«SL<tt£&^-;/:/#££{b£-e-£ 

JtT7 0 : 2 9 : 1 <D&®m&1f?ZftWtftm&M# 

[0 0 9 6] (*iS0iJ2 3) El 7 K^-rid-fiUSS 7 2 
(Blip : 1 0 0 nm) ffij££T aaOs^-y-y h&AA 
•7-, S i C9-fy h&Arty-RZFNf-yy b& 
A/t^-WitSr^tS-a-^CtfCfcO, *:)V\£~Q (T a 
2O5 : S i C : W= 7 0 : 2 5 : 5) <h&-5 J; SiH&L 
fci<hZfetXm-«S[S-7 4 (JRJP: 20nm) SZnS 
- S i O2 (^JtT Z n S : S i 02= 8 0:2 0)^ 
—fy hfcffllAT. RFX/tyjMJ >yfc «fc Oj&IKLfc 
C <h«^«*ifi0i| 2 0 LT*l£{bftfH&«t<*£ 

[0 0 9 7] (§Hi60lJ2 4) El 7 K^TSg-fiUS^f 7 2 
(KJP : 1 0 0 nm) $ Z n S - S i O2 (=E)litVZ 
nS : S i 02= 8 0:2 0) 9—fy b£fflt^T, R 

4 (BUS : 2 0 nm) *&fi££T atOsf—yy h&W 

<?-, s i cz-Vy y®.xnv-mpu*i>->?y hS v 

A/f7-©J±Sr^t;^-a-Sdi:(C«fcO. ^EJUtT (T a 
2O5 •: S i C : W= 7 0:2 5:5) 3 SgfiL 

fcC 2 0 <h^(cLTffi^{k)tl2&!«(t 

[0098] (sygpj 2 5 ) mwL±<Dwmtimfr*Km 
m mm : 100 nm) , &~&mm mm : 2 0 n 

m) . IB6J1 (BUP : 2 0 nm) . (10 0 

nm) thtcZ.iiRZfm-'&mm. Sg-flUSUIffis££T 
a205^-y-> h&A/W-, S i C9-fy h&A/X 

K«k 0 , ^HfC (T a 2O5 : S i C : W= 7 0:2 

5 : 5) t^Si5iiaSLfcdiW^«mfi0iJ2 Otl^ 
«lc bT£#tj£©*B«£SJ1g&<b)fcta»&#*^$!l L 

fc. 40 
[0 0 9 9] CtfctfifM 3 ) £ATIw*-r«t3lCbT. 07 

7 /Ltm<D4i<758l£l. 4 wmfcf •y^T^fiEbfc^U * — 
#*-h8?<D5VX?:|*<DS«7 1 ±££— 4UM 7 2 
(J8I/P : lOOnm) JTazOsi'-yy h©RFX/t 
^3"J>yir«k0fi£MLfc. GeiSbjTes 
a*Sfc*8E&J17 3 (Bt»:2 0nm) *Ge2Sb2T 
e&&2-fy hODCX/XyiMJ >yiCfcDlSJKL< 
tz. Mlzm—&mfB7 4 <hUTTa205^— b<DR 
FXrty*V>t/\z£r)Ml8.Ltz. dWtg. gltf7 5 so 
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iLTAl - 3 w t 96 C r mm: 1 5 0 nm) 

[0100] (tt«0)J 4 ) Sg-#S8Jg&tf$g-«Sg 
Ta2Os«f^fe0lCZnS-S i O2 (^HfcTZ 
nS : S i 02= 8 0 : 2 0) iLfe^t^H Jt& 

3 1 mmz LTte&<tftmmm&zK® vrz. 
[0101] (itdS0ij2 6) m-&®m mm 1 o o 

nm) fttfgl-«SJf mm: 2 0nm) SrTa20 5 5' 
-y* h&A/W-, S i CZ-fy h&Art*7-<Dtt 
&$Zfc£-tt2>Z\ii\ZJ:0. ^lUifcT? (Ta20 5 :SiC 
= 7 0:3 0) -t/.C-S.k^SllELfcvli^tt. Jt«fc0)J 

3 hmm\zvxm%;ikftftmm#*ftmisrz. 

[0 1 0 2] 3&660IJ2 0~2 4, 2 6Rtfittfc£i]3~4 

n>m £ A 1 - 3 w t % C r £&ffil (BUS : 1 5 0 n 
m) ±.\Z&%*m\L,tz^&o\Ztik%iSiktz®.. *«(D 

<»S^t>cD£®, ^IcibJBiA^bfe (10%«T) fc 
<D£CX IHJBI*^»SS*T (10-50%) £U*:*> 
©£A. ¥#&±KiMW£i;fc , b0«x&l,fc. 

[0 10 3] it, *SS0tJ 2 0 ~ 2 4 . 2 Gmt\£&m 
3 ~ 4 ©ffi^bftfBgHKtt© A 1 - 3 w t % C r 

(S&P : 1 5 0 nm) ±.\Z^9\.Um.imm^ I 0 umV> 

mwzmf&Lrz. cnr, Dc^^^jai^, 

[0 10 4] CNRROtDC^*^<Dil!|^«, ST. *D 

byy?±.\Z. Sa«6m/s€c, teStf^^ : 1. 
2 MmW^f^TT^l/^rXV-^^iaSLfc. CKOfS 
SKOIS. 04^-r«t3Aj:^-7/i;PX*^iHlLfcl^— tf 
— ^IB/^-^&fflU ^"^/IJUX/IC— (Pof 
f) (Pr) SlmW. %LtzV.—>J>-\V 

— (Pp) ©g*50ns, ^MOgSSSns 
iLZi. AWTX/t"?— (Pb) S5mWi:U tf— ^ 
/t«7- (Pp) S^b^-ti-T^I/^rXV-^^^g 
L. *-\-'J7U'<;U£y-1'XU^;P<ag£CNR£:L. 
fc. HI'. CNR^iAi&SP p*SjSP p (Pp 
o) i:Lfc. »;Pb=5mW > Pp = PpoiLT7 
t^7rXV- i'SrtESLT, a^©/^ 1 ?— ©U— if— 
t-ASrflgltlxTT^^^TXV-^*^* (iigS^b) 

b (Pbo) ibft. SEIC«S^ar6m/s, tegtfy^ 
1. 2 /i mT7t;i-7 7 X7- ? & P r = 1 mW, Po 
f f = lmW, Pp = Ppo, P b=P b o<DU— If— 
/^«7— TIBSLT, a^©/t>7— ©I/- If— fcf— A£flB 
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(0 10 5) ow-y-'f ?)iss.mt. Dcm£mv>mfee> 

mzJS^fc&ttP r = lmW, Pof f = lmW, P p 
= P p o. Pb = Pbo©l/- *f— A"7-TSSj£S6m 
/s. IB&tf-y^: 1. 2^(0*^7^77^7 
-^©^-f Ui? h^— /t— h£ 1 OTJIilTT&ofc. 
^--A'-7-f h iiTffll^C N R Of 2 d B *H© 

3 d B^SiO^O^O. 5 d B 
A, 5 dB£UKDfcCD£Xi:L;fc. 

[o i o 6] mmmm.umit> 8 or 8 5!*rh<dsi 

^fC2 5 0^(W«?¥-r-5C<i:T*J6b. litK^oaffiR 

[0 10 7] IKIlfXh, CNR, DCi8£35. OW 
1M ? ;HSIft&afj!JDJi»«SttKOff 9-12 



10 
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*2 Omo 1 XaTtmCioTCNR, tB3c3M$ 

*<-3 0 0 kJ/mo 1KTTCNR, iSS$M#tt.fc® 

0 , CK±Oif>7 , ;H:l3UTCNR < *8*4M#tt£:?g5£ 
tt, B^tttOA'7>X©«i:nfc#ti*^e.n-5*Att> 
Hi60tJ2 3. 2 4fflSttMS*^ ( SB-#®!I, 

[0 10 8] 







Sflfi&CmoUO 


CNR 
(dB) 


DC>8** 
_idBj_ 


OW ] 

VW&d Witt 


o 


Ta205 


SiC 


W 


S«6ffl20-1 


70.8 


29.1 


0.1 


50 


30 


o 


O 




70.8 


28.B 


0.4 


50 


30 


O 


O 


o 




71.0 


28.2 


0.8 


50 


30 


o 


O 




£ft«20-4 


68.7 


26-2 


5.1 


49 


29 


© 


© 


o 


*fc«20-5 


64.7 


2S.1 


10.2 


48 


29 


® 


@ 


i © 


*fc«20-6 


60.4 


21.8 


18.0 


45 


28 


© 


0 


o 


3S16H20-7 


50.9 


24.5 


24.6 


42 


22 


© 




© 




47.0 


23.9 


29.1 


32 


14 


A 


© 


© 



«10] 



tin] 

























CNR 


DC;M&*i 


OW 










(KJ/mol) 


(dB) 


(dB) 










j Te02 


-203 


47 


13 


o 


o 


© 


*jfc«21-2 


In203 


-454 


48 


27 


© 


© 


© 


*ffi«21-3 


ZnO 


-543 


49 


27 


© 




© 


H!£0l21-4 


Ta205 


-681 


61 


29 


© 




o 


»»«21-3 


Si02 


-771 


47 


28 


(9 






»fe«21-6 


! AI2Q3 


-952 


48 


27 


© 


© 


© 


(6m/s) 






cS 


CNR 




ow 












(dB) 


(dB) 








3Hfcfl22-1 


Sn 


232 


48 


28 


A 




o 


*&«22-2 


Pd 


328 


50 


28 


A 


© 


o 


*fc«22-3 


Mg 


850 


50 


29 


O 


@ 




**«22-4 


Al 


660 


50 


29 


© 


© 


© 


S&H22-5 


Ag 


960 


50 


30 


© 


is 


© 


£»«22-6 


Au 


1063 


52 


30 


© 


© 


© 


*Jt«22-7 


Zr 


1760 


49 


30 


© 




© ! 


£»«22-8 


Ti 


1820 


49 


30 


© 


© 




£&fl22-9 


Cr 


1B90 i 


61 


30 




© 


© ! 


*Sfc«22-10 


W 


3170 


61 


30 


© 


© 


© 


MM22-11 


AITi 




50 


31 _J 


© 




© i 



[3512] 
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27 



28 





CNR 




OW 








<dB) 


(dB) 








gjggigg 


60 


28 


o 




© 




60 


28 


o 


@ 




I tttst.m 1 


60 


33 


o 


X 


X 




51 


31 


X 


© 


© 




61 


32 


o 


A 





^1S0U2 5fCOt,>T, mfMi^XK CNR0589 
[0 10 9] 

[iMCfflf&iflB] 20 
SB#»r®0-F;&£. 

[03] *ftwv>^mm&&TS\£m\v>m$titxfc&m* 



[04] o. 6 umw-zamizmmvttis— $-n 
[0 5] susm, Jt&m&tmtfcmrou->:/;^ 

[0 6] *Jgfi«J8 (SiC (1 Omo 1 X) +Si0 2 
(1 Omo 1 %) ) . $m&\l (SiC (1 Omo 1 

%) ) IBiXfVcMM 1 ©•y->y;i/©CNR0DhT— tmv — 

fe^tt**-T0T*-5. 
[0 7 ] *^^©*J6««J*5«J;t/Jtfe0i|©ffi^t:^tBg«E 



2 1 , 


3 1 , 


7 1 




2 2, 


3 2, 


7 2 




2 3, 


3 3, 


7 3 




2 4, 


3 4, 


7 4 




2 5, 


3 5, 


7 5 




3 6 







[01] 
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23 



21 



'J— K/<"7- 



21 

22: KM 
23: 
24: 
25:JRIt» 



[03] 



[07] 



36 




35 


31: 


34 


32:«M 


33 


33.-I3M 


! 32 


34:ftM 


31 


35 :fi3t M 




36:ftfifcl- 



74 71:*« 

73 72:»-«»JB 

72 73: 

71 1 74:SB-«M 
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[04] 



/WTX/t"7— (Pb) 



!/— (Pr) 




UK10~' LDXtQ~ T l^xlO - * UftKir" 

d/V |- o- T«2O50)* — T«2Q6*etC — <»— T«2Qg»eiC+8IOg | 



(51) Int. Cl. 7 

G 1 1 B 7/24 



5 3 5 



F I 

G 1 1 B 7/24 



T-73-K (##) 



5 3 4M 
5 3 5 B 
5 3 5 D 



